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EOSDIS Facilities
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Earth Science Data Operations
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Current NASA EO Satellite Family Portrait@
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EOSDIS Key Metrics

EOSDIS Metrics FY2013 GHRC Distribution by Discipline
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User Working Group (UWG)

s UWGs were conceived by the NASA HQ Program Executive for
the Earth Science Data Systems Program (Martha Maiden) to
provide community input into the operation of the DAACs and
EOSDIS

B UWGs are to be convened for each DAAC

 DAACs are to set aside funds for holding each meeting.
Funds should cover travel for UWG members and the cost of
a meeting facility (if necessary).

« Charters are established for each UWG and should be
reviewed annually for any changes. There is no standard
UWG charter, they are customized per DAAC.

« UWG members comprise users, data providers, scientists,
NASA HQ, DAAC members, and ESDIS

« Recommendations from UWGs should be folded into DAAC
work plans



Role of UWGS

Assist in defining and accomplishing the DAAC's science
goals

Provide guidance on DAAC data management priorities

Provide oversight and guidance on DAAC activities,
Including data set acquisition, development of value-
added products, user support, development activities, and
operational functions

Provide recommendations about annual work plans and
long-range planning

Coordinate science issues with the ESDIS Project staff
and Program Scientists.



DAAC UWG Membership

m Suggestions for members should come from
UWG, NASA HQ and ESDIS.

m UWG should be no more than 15-20 people

m Invitation to participate is vetted by NASA HQ
Program Manager for Earth Science Data
Systems, NASA HQ Program Scientists, and
ESDIS staff.

m UWGs should each have a chairperson

« Term for the position should be at least 2 years

« An active Chairperson is important

» Good for that person to have experience in developing guidance from
volunteer working group members




DAAC UWG Meetings

m Should meet face-to-face at least once per year;
should plan at least one telecon per year.

m Minutes and final reports from meetings should be:

« Sent to Program Executive for Earth Science Data
Systems and ESDIS Operations Manager.

 Posted on the DAAC website

m The primary purpose of the meeting should be to
develop recommendations for DAAC and discipline

data holdings and services.

 The DAAC should provide background information (detail as required
by the UWG) prior to the meeting.

* Process for considering new products should be followed to ensure
that DAAC can be correctly funded for its core mission.



Further Notes

# Recommend cross-DAAC attendance

« UWG chair should be invited to attend a related
DAAC’ s UWG meeting

« UWGs can meet together (example: joint LPDAAC
& ORNL DAAC in October 2010)

« Think about inviting each other to your meetings:

 DAAC Managers should be invited to attend a related
DAAC’ s UWG meetings

s UWG Members can be tapped to participate
IN.
 DAAC status meetings
« EOSDIS meetings
* Peer Reviews of NASA research proposals



DAAC Process for Implementing New Data Types and/or Services (As Is)
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Contacting the ESDIS Project @

Stephen Berrick, ESDIS GHRC Liaison,
Stephen.W.Berrick@nasa.gov

Drew Kittel, ESDIS Deputy Manager, Science Operations Office,
drew.h.Kkittel@nasa.gov

Jeanne Behnke, ESDIS DPM/Ops, jeanne.behnke@nasa.gov

Dawn Lowe, ESDIS Project Manager, dawn.r.lowe@nasa.gov

Social media
« We are now on Twitter!
 https://twitter.com/NASAEarthData
« @NASAEarthdata
« Facebook: https://www.facebook.com/NASAEarthData
« Earthdata YouTube Channel
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EOSDIS ACSI Customer Satisfaction Survey 2013:
Relative Rankings

m EOSDIS sponsors an annual independent customer survey in
conjunction with the American Customer Satisfaction Index (ACSI)

EOSDIS consistently exceeds the Federal Government average

m Ratings in the mid to upper 70s are considered “very good” by the
rating organization, the CFIl Group

2013 Survey results based on 4,146 responses (~4.3%)
Comments in surveys help define system improvements

Federal Government
Overall (2013)

NASA EOSDIS

E-Business Internet
News & Information

30 40 50 60 70 80
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EOSDIS Evolution: Earthdata Website

m What is the Earthdata Website?

« Earthdata was created as a sustainable,
evolvable, and reliable Website that represents
our community’s needs for NASA Earth science
data and information.

« It was designed to support collaboration within
and between organizations, and for development
and integration of new applications.

» It addresses the need for a coherent and
comprehensive Web presence of the Earth
Science Data Systems Program.

+ See Earthdata at https://earthdata.nasa.gov/.

m Benefits of the Earthdata Website:

« Better represents EOSDIS programmatic
investments and capabilities.

- Presents data centers more clearly as elements
within a larger system of systems.

 Facilitates multidisciplinary research and data
integration.

» More quickly responds to emerging technologies

* Provides a platform for demonstration of
interoperability throughout all of our systems.

15



EOSDIS Evolution: Global Browse
Imagery Service

m What is the Global Imagery Browse Service
(GIBS)?

* GIBS supports high performance, full resolution
imagery browse services for EOSDIS.

« GIBS' vision is to transform how end users
interact and discover EOSDIS data; make it
visual.

* GIBS provides open access to its imagery; easily
connect through mapping clients, GDAL-based
scripts, and some GIS clients.

« Worldview is the EOSDIS (reference) client for

GIBS
(https://earthdata.nasa.gov/labs/worldview/).

m Benefits of GIBS:

« Improves “approachability” of data — a picture is
worth a thousand words.

« Leverages science expertise to generate
authoritative, science based visualization
products (quality, image generation, etc.).

« Facilitates full-resolution, “no boundaries”
interaction patterns (as opposed to granule-
based, reduced-resolution browse).

« Widens usage of NASA Earth Science data to
new communities — non-experts.

When found query EOSDIS/ECHO for underlylng files and
download data from DAACs 16



EOSDIS Evolution: User Registration
Service

URS

m What is the User Registration System (URS)?

EOSDIS User Registration System

« Account management for all EOSDIS system
components. Authorization is managed by the
respective application, not URS.

* End users may register and edit their account
information in one location allowing them access
to a wide array of EOSDIS data and services.

« Single Sign-on for EOSDIS applications and
websites.

» For more info: https://urs.eosdis.nasa.gov

What is URS?

he S URS

*
BN .. name, Password

First name*, Middle initial, Last name*

m Benefits of URS:

. . .. — . . Email*
» Consolidation of existing similar registration R
systems. Affiliation* - Government, K12, University,

[ ial, Other
* Improved user experience. Commercia

« Standardized method for metrics collection &
reporting to better understand our users. Primary Study Area

« Enables user notifications on data and services
(e.g. data updates or data issues).

Organization name

Phone - number & type

- Establishes framework for future advanced Business address — street, city, country*, zip
capabilities (e.g. customized views, order
management). Type of.user — Production user, Science team,
QA testing user, Data provider internal user
Public user '

# REGISTER
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EOSDIS Evolution: Common Metadata
Repository

m What is the Common Metadata Repository
(CMR)?

+ CMR will be the authoritative management
system for all EOSDIS metadata for all EOSDIS
data holdings.

+ CMR is a common middleware replacement for
for the ECHO backend and GCMD'’s backend.
The GCMD frontend, however, will not change
and users of GCMD should see no impact.

m Benefits of CMR:

« CMR is designed to handle metadata at the
Concept level beyond just Collections and
Granules to Visualizations, Parameters,
Documentation, Services, and more.

 CMR is designed around an evolvable Unified
Metadata Model (UMM).

« CMR is designed to handle hundreds of millions
of metadata records; making them available
through high performance, standards compliant,
temporal, spatial, and faceted search.

« CMR incorporates both human and machine
metadata assessment features that work to
ensure the highest quality metadata possible.

Data currently
associated with ESI,
SSW and various
SERF interfaces
‘would be related to
applicable Science
Metadata using the
CMR

The CMR will be able
to adapt as new
sources of data and
enrichment become
available

Existing ECHO, EMS,

and GCMD providers can
continue to use existing

delivery mechanisms

Service
VEEGEIEY

Science
Y EIEGEEY

Unified Metadata Model

The CMR is capable of exposing
new delivery capabilities as
needed, such as CSW harvesting
or OPeNDAP crawling if desired.

3

ECHO RESTful
Ingest

7 eemo
MWS
[ oarPMH
jiotvesting Existing APIs

‘ Future API
Standards

CMR API

’

Providers can leverage the
native CMR RESTful API for
optimal performance.

GIBS or similar
external services
would provide this
information

Variable-level
metadata could
include such
information as
= Internal variable
names
« Descriptive
metadata
= Documentation
for the variable

Providers can
create metadata

N using authoring

Welcome
to
[docBUILDER

tools such as
docBUILDER built
on the CMR APIs.
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EOSDIS Evolution: Earthdata Code
Collaborative

@ What is the Earthdata Code Collaborative
(ECC)?

The ECC provides a ready-to-use collaborative
framework for designing, developing, testing,
deploying, and managing projects for the
Earthdata website and other EOSDIS
applications.

ECC supports the full life cycle of agile software
development: code repository, requirements
management, bug tracking, deployment
management and a Wiki for information sharing.

For more info: https://ecc.earthdata.nasa.gov/

m Benefits of ECC:

Move Fitness, Inc

A VILO 20 (Example) O«

« Encourages improved integration of tools and
applications within and within EOSDIS.

« Enhances discovery, sharing, and reuse of
existing software and increases the likelihood for=====
successful technology infusion across EOSDIS.

« Technical support is available for all users and
projects using ECC.

ECC is available now to any user or project
funded through ESDIS to support EOSDIS.
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fights is now taking > § back from hotel API users to sign up with local office supplies
seconds | Teams In Space 2 | company S
#) TIS-25 8 ) TIS-7
4 Engage Jupiter Express  Ledd 4 500 Error when
for outer solar system requesting a reservation
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Welcome to the Earthdata wiki!




EOSDIS Evolution: Earthdata Search
Client

@ What is the Earthdata Search Client?

+ The Earthdata Search Client provides users with e

cross-DAAC search, discovery, and access forall .~ Soer e N s
EOSDIS data. b N =

* |t showcases the advanced features of the

Common Metadata Repository, the Global
Imagery Browse Service, OPeNDAP, and more.

« 1221 8]+ O s search st earthdata nasa.gov S

m Benefits of the Earthdata Search Client: s .

ARTHDATA

| meron@® @ T R T . G s

© Back to Dataset Sear

» Improved user experience for search, discovery,
and access.

» Provides granule visualization.
» Allows for cross dataset comparisons.

. Provide_s services for format conversion and
subsetting.

« Supports saving and sharing of data projects.
« Has Streamlined data access workflows.
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Backup
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New Missions Relevant to EOSDIS

Mission
GCOM-W1 (Shizuku)
S-NPP
GPM
0CO-2
ISS-RapidSCAT
ISS-CATS
SAGE Ill on ISS
SMAP
DSCOVR
CYGNSS (EV-M)
OCO-3 on ISS
ICESat-2
GRACE FO

* NASA launch dates from NASA HQ Web page at http://science.nasa.gov/earth-science/missions/

Launch Date*

May 2012
Oct 2012
Feb 2014
Jul 2014
Jun 2014
Sep 2014
2014
Oct 2014
Jan 2015
Oct 2016
Dec 2016
2016
Aug 2017

DAAC

GHRC / NSIDC
Multiple
GES DISC
GESDISC
PO.DAAC

ASDC
ASDC
ASF / NSIDC
ASDC
PO.DAAC
GES DISC
NSIDC
PO.DAAC

Green — Recent launches
Black — Planned launches
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EOSDIS User Registration System
(URS)

Consolidation of Similar Registration Systems into an EOSDIS Wide User Registration System

Improve the User Experience
+ Simplified and Consistent User Registration & Authentication
* Integrated with Coherent Web (Earthdata.NASA.gov)
* https://urs.eosdis.nasa.gov/

URS LDAP Store LDAP Proxy

Standardized Method of Metrics [ ]
Collection & Reporting (via EOSDIS -
Metrics System - EMS) ﬁ

]
< [ ) mmm B
=

« Understand User Demographics and
Access Patterns

Enable Status Change Notifications
to Users

* By access pattern, data product,
site, application, etc.

3 g 4 .
Capabilities

* User Tailoring, Customized Views f
+ Saved Queries, Order Management o

HTTP Clients FTP Clients (J

Will be in use by all DAACs by
December 2015

URS Technical Architecture
23
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Role of EOSDIS

m “Advance knowledge of Earth as a system to meet the
challenges of environmental change, and to improve life on our
planet.” -- 2014 NASA Strategic Plan

« NASA'’s Earth Science Data Systems directly support this
objective by providing end-to-end capabilities to deliver data
and information products to users

m NASA’s Earth Science Data Policy promotes usage of data by
the community

* No period of exclusive access

« Data available at no cost to all users on a non-discriminatory basis,
except where agreed upon with international partners

m EOSDIS provides:
* Interoperable Distributed Data Archives
« Science Data Processing
- Data Management
« On-Line Data Access Services
« Earth Science Discipline-Oriented User Services

» Network Data Transport to distributed System Elements
24



Extensive Data Collection

EOSDIS data collection includes over 3500
data types

« Land
» Cover & Usage
» Surface temperature
» Soil moisture
» Surface topography
Atmosphere
» Winds & Precipitation
» Aerosols & Clouds
» Temperature & Humidity
» Solar radiation
Ocean Dynamics
» Surface temperature
» Surface wind fields & Heat flux
» Surface topography
» QOcean color
Cryosphere
» Seal/Land Ice & Snow Cover
Human Dimensions
» Population & Land Use
» Human & Environmental Health
» Ecosystems
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Science Processing Systems for EOSDIS

Advanced Spaceborne
Thermal Emission
and Reflection
Radiometer (ASTER)
at LP DAAC “
Measurements of Ocean Data
Pollution in the MODIS Adaptlve Processing System
Troposphere Processing System (OCDPs) sIPS
(MOPITT) SIPS (MODAPS) SIPs B ¢
| )
Solar Radiation

Ozone Monltorlng Atmospheric
' Instrument Infrared

(omi) sIPs Sounder (AIRS)

= A at GES DISC
(MLS) SIPS —_— ] Clouds and the Earth S
Radiant Energy System FI

‘ ‘ (CERES) at ASDC Stratospheric
Lightning Imaging s @) N/ Aerosol and Gas

4 Active Cavity Sensor (LIS) SCF . Experiment

(LIS) Multi-angle
Radiometer , i ing (SAGE Il1) SCF
‘ Irradiance ging

Tropospheric Monitor Advanced Spectro-
issi Microwave i
Emission (ACRIM) SCF Radiometer

e s Radiometer BN (VIS
YA (A|\j|c;rR§()):|Ps
EOSDIS science processing systems
(SIPSs, SCFs, and DAAC-based) :
perform forward processing of standard Production
products, and reprocess data to
incorporate algorithm improvements.

and Climate

Microwave Experiment
Limb Sounder (SORCE) SCF

Data for ECS
DAACs




EOSDIS Role and Evolution in New Missions

For Terra, Aqua, Aura, ESDIS was responsible for the development and
operations of the entire ground segment known as the EOS Core
System (ECS)

During the year of Aura launch, the operations of the mission systems
of EOSDIS transitioned to ESMO

Since Aura launch, ESDIS and ESMO have played various roles in new
missions

EDOS has supported multifle new and upcoming missions. Ex: EO-
1, ICESat-2, SMAP, OCO-

Many missions are transitioning their control center operations
(MOC" s) to ESMO shortly following launch. Ex: GPM, ICESat-2

The SNPP Science Data Segment operations transitioned to ESDIS
at launch

Many of the EOSDIS SIPS have supported similar instruments on
new missions. Ex: OMI SIPS supports both OMI and OMPS,
MODAPS supports both MODIS and VIIRS

Many of the EOSDIS DAAC’ s are Sléaéaorting the archive and
distribution for new missions. Ex: G DISC will archive GPM and
OCO-2 data, ASDC will archive SAGE Il and DCCOVR data



Working together to meet the needs of NASA
Earth science data systems for the future

m ESDIS pulls together a consistent approach to EOSDIS data
management that allows integrated view of all data

» Single User Registration/Authentication system that all DAACs
can use

« Code repositories to all better software sharing among DAACs
« Standardized access to browse imagery for all datasets

» Establishment of standards for use across program

« Access point to all NASA Earth Science datasets

m SEDAC is unique among the EOSDIS DAAC family - focus is not
a physical discipline but rather on facilitating the analysis and
portrayal of the “human dimensions of global change”

« Managing and preserving the archive of and access to relevant
socioeconomic data sets

« Function as the information gateway between the physical sciences
and the social sciences - socializing the pixels of physical science
data and bringing the information content of the physical science
observations into the socio-economic domain

« Enhancing direct access to land science data through websites,
services and tools

28



NASA Earthdata Webinars

 NASA Earthdata webinars are held every fourth
Wednesday of each month at 2pm ET.

« Key general message:

— We have data, services and tools you can use! Learn
more about NASA data sets and how you can
discover, access and use these data.

— Each month a different EOSDIS data product(s)
and/or data discovery or data access tool is
showcased

« Recorded and all archived webinars can be
accessed at: http://tinyurl.com/earthdatawebinars



http://tinyurl.com/earthdatawebinars
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Recent & Upcoming UWG meetings

DAAC Date Location
PO.DAAC Apr 8-9, 2014 Pasadena, CA
LPDAAC Apr 22-23, 2014 Sioux Falls, SD
ASF DAAC May 6-7, 2014 Fairbanks, AK
GES DISC May 6-7, 2014 Greenbelt, MD
SEDAC Jun 12-13, 2014 New York, NY
ORNL DAAC Jun 17-18, 2014 Washington, DC
ASDC DAAC Jun 24-25, 2014 Hampton, VA
GHRC DAAC Sep 25-26, 2014 Huntsville, AL




